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FAUCET MOUNTED WATER FILTER
SYSTEM

BACKGROUND OF THE INVENTION

This invention relates generally to water treatment systems
and, more particularly, to faucet mounted water filtration
systems.

Water treatment devices are generally used to treat water
for human consumption. At least some known water treat-
ment devices include a filter for filtering particles or sediment
from the water. In addition, at least some known water treat-
ment devices include taste and odor filters for removing chlo-
rine or odor causing material from the water. At least some
other known water treatment devices include mercury and
lead filters for removing mercury and lead from the water.
Further, at least some other known water treatment devices
include disinfection devices for removing, killing or 1nacti-
vating microorganisms such as bacteria, virus, cysts, proto-
zoa, and the like from the water.

In at least some water treatment systems, a filtration device
1s mounted to a water faucet. However, at least some faucet
mounted filtration systems include external handles or divert-
ers that render the system bulky or cumbersome to operate. At
least some faucet mounted filtration systems also include a
removable filter cartridge. Moreover, 1n at least some such
systems, the faucet mounted filter system can be moved
between a filtering position and a non-filtering position to
extend the life of the filter cartrndge. Typically, the user 1s
responsible for certain maintenance functions such as the
timely replacement of the filter cartridge.

BRIEF DESCRIPTION OF THE INVENTION

In one aspect, a faucet mounted water filtration system 1s
provided. The faucet mounted water filtration system
includes a base defining an inlet and a plurality of outlets. The
base at least partially defines a filter compartment configured
to house a filter cartridge. A first valve assembly 1s positioned
within the base and defines a first passage and a second
passage. A valve stem 1s movably positioned within the first
passage. With the valve stem 1n a first position, the first
passage provides fluid communication between the inlet and
a first outlet of the plurality of outlets. With the valve stem 1n
a second position, the second passage provides tluid commu-
nication between the inlet and the filter compartment. A body
1s rotatably coupled to the base. The body includes a first cam
configured to urge the valve stem from the first position to the
second position as the body rotates with respect to the base.

In another aspect, a faucet mounted water filtration system
1s provided. The faucet mounted water filtration system
includes a base defining an 1inlet and a plurality of outlets. The
base at least partially defines a filter compartment configured
to house a filter cartridge. A first valve assembly 1s positioned
within the base. The first valve assembly defines a first pas-
sage and a second passage. A valve stem 1s movably posi-
tioned within the first passage. With the valve stem 1n a first
position, the first passage provides fluid communication
between the inlet and a first outlet of the plurality of outlets.
With the valve stem 1n a second position, the second passage
provides fluid communication between the inlet and the filter
compartment. A second valve assembly 1s positioned within
the base. The second valve assembly includes a valve mov-
ably positioned within a third passage defined within the base.
The third passage 1s in fluid commumication with the filter
compartment. The valve 1s movable between a third position
providing fluid communication between the filter compart-
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ment and a second outlet of the plurality of outlets and a
fourth position providing fluid communication between the
filter compartment and a third outlet of the plurality of outlets.
A body 1s rotatably coupled to the base. The body includes a
first cam configured to urge the valve stem from the first
position to the second position as the body rotates with
respect to the base, and a second cam configured to urge the
valve towards one of the third position and the fourth position
as the body rotates with respect to the base.

In another aspect, a method 1s provided for making a faucet
mounted water filtration system. The method includes pro-
viding a base defining an 1nlet and a plurality of outlets. The
base at least partially defines a filter compartment configured
to house a filter cartridge. A first valve assembly 1s positioned
within the base. The first valve assembly defines a first pas-
sage and a second passage. A valve stem 1s movably posi-
tioned within the first passage. With the valve stem 1n a first
position, the first passage provides fluid communication
between the 1nlet and a first outlet of the plurality of outlets.
With the valve stem 1n a second position, the second passage
provides fluid communication between the inlet and the filter
compartment. A body 1s rotatably coupled to the base. The
body includes a first cam configured to urge the valve stem
from the first position to the second position as the body
rotates with respect to the base.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a partially cut away perspective view of an exem-
plary water filter system mountable to a faucet.

FIG. 2 1s a bottom view of the water filter system shown 1n
FIG. 1.

FIG. 3 1s a schematic block diagram of an exemplary moni-
toring system for a faucet mount water filter system.

FIG. 4 1s a schematic view of a software algorithm for the
monitoring system shown in FIG. 3.

FIG. § 1s a top perspective view of a filter assembly with a
tightening nut section removed.

FIG. 6 1s a perspective view of the filter system shown 1n
FIG. 1 with the base removed.

FIG. 7 1s a sectional view taken along the line 7-7 through
the cam shown 1n FIG. 6 with the cam and the detent member
in a default position.

FIG. 8 15 a sectional view taken along the line 7-7 through
the cam shown 1n FIG. 6 with the cam and the detent member
moved from the default position.

FI1G. 9 15 a side view of an alternative exemplary water filter
system mountable to a faucet.

FIG. 10 1s a bottom view of the water filter system shown 1n
FIG. 9.

FIG. 11 1s a bottom view of a cover of the water filter
system shown in FIG. 9.

FIG. 12 1s a top view of the water {ilter system shown 1n
FIG. 9 with a cover removed.

FIG. 13 1s a top view of the water {ilter system shown 1n
FIG. 9 with the cover and a filter cartridge removed.

FIG. 14 1s schematic view of a water flow path through the
filter cartridge.

FIG. 15 1s an exploded perspective view of a body and a
valve assembly of the water filter system shown 1n FIG. 9.

FIG. 16 1s an exploded top view of the body and the valve
assembly of the water filter system.

FIG. 17 1s an exploded cross-sectional view of a valve
assembly of the water filter system.

FIG. 18 15 a bottom view of a portion of the base coupled to
the body with a bottom cover removed.
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FIG. 19 shows a valve arm operatively coupled with a cam
formed on the body.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 shows an exemplary water filter assembly 100 that
1s mountable to a water faucet. The assembly includes a body
102 coupled to a base 104. A cover 106 1s rotatably coupled to
body 102. Cover 106 includes a soit touch ring 108 to aid a
user 1n manipulation of cover 106. Base 104 includes a tight-
eming nut 112 having an inlet 114 configured to receive an end
of a faucet (not shown). Tightening nut 112 also includes a
soit touch ring 118 for ease in manipulating tightening nut
112. Body 102 houses a filter cartridge 120 for filtering water
coming into filter assembly 100. In the exemplary embodi-
ment, cover 106 includes a display 122 that provides an
indication of a condition of filter cartridge 120. Base 104
includes at least one outlet on an underside 124 that delivers
filtered or unfiltered water as selected by a user based on the
position of cover 106 with respect to base 104.

FIG. 2 shows underside 124 of filter assembly 100. In the
exemplary embodiment, filter assembly 100 includes a first
outlet 130 providing a filtered water stream, a second outlet
132 providing an unfiltered water spray, and a third outlet 134
providing an unfiltered water stream. The water stream pro-
vided at third outlet 134 may or may not be an aerated water
stream. Outlets 130, 132, and 134 are formed 1n a cap 136 that
may be removed for outlet screen cleaning. In one embodi-
ment, cap 136 1s threadedly attached to base 104.

FIG. 3 shows a schematic block diagram of a monitoring,
system 140 for use with filter assembly 100 to monitor a
condition of filter cartridge 120. Momnitoring system 140
monitors a time that filter cartridge 120 has been 1n service or
in use 1n body 102 and also a volume of water tlow through
filter cartridge 120. Indications of the condition of filter car-
tridge 120 are displayed in display 122. In an exemplary
embodiment, display 122 may include one or more light
emitting diodes (LED’s) that visually indicate the condition
of filter cartridge 120. In an exemplary embodiment, moni-
toring system 140 1ncludes a processor 142 and a timer 144.
Timer 144 1s, in one embodiment, included within processor
142. In alternative embodiments, timer 144 1s external to
processor 142. When timer 144 1s external to processor 142,
timer 144 may be reset when filter cartridge 120 1s changed.
Monitoring system 140 may also include a tlow meter 146 for
monitoring a volume of water filtered by filter cartridge 120.
Monitoring system 140 1s powered by a battery 148. In the
exemplary embodiment, processor 142 also monitors a con-
dition of battery 148 and provides an indication that battery
148 needs replacement when the usetul life of battery 148 1s
reached.

FI1G. 4 shows a software algorithm 150 that may be 1ncor-
porated in processor 142 for monitoring the condition of filter
cartridge 120. Algorithm 150 begins at step 152 with the
installation of a new filter cartridge and a new battery 148
(FIG. 3). At step 154, processor 142 sends a blinking pattern
to display 122 after a default time period. In one embodiment,
the default time period 1s a period of three months. A builer
period 1s provided at 156 for the user to replace filter cartridge
120. In one embodiment, when f{ilter cartridge 120 1s
replaced, the timer 1s reset. Alternatively, battery 148 may be
replaced when filter cartridge 120 1s replaced. At step 158,
processor 142 estimates a remaining battery capacity based
on the time the battery has been 1n use. If the remaining
battery capacity 1s determined to be less than that needed for
the life of a filter cartridge, algorithm 150 continues at step
160 where another blinking pattern 1s shown 1n display 122
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signaling a need for a filter cartridge change and a battery
change. In one embodiment, the blinking pattern signaling
the need for both a filter cartridge change and a battery change
1s Taster than the blinking pattern signaling the need for only
a filter cartridge change. If the battery capacity 1s determined
to be suilicient for the life of another filter cartridge, process-
ing continues at step 162 where display 122 continues to
indicate a need for a filter change.

FIG. 5 shows a top perspective view of filter assembly 100
with tightening nut 112 removed. Inlet 114 1n tightening nut
112 opens into a water recerving chamber 180. Water recerv-
ing chamber 180 includes a plurality of passageways 1n fluid
communication with at least one outlet from water receiving
chamber 180. More specifically, water receiving chamber 180
includes a first passageway 182 1n fluid communication with
first outlet 130, a second passageway 184 1n fluid communi-
cation with second outlet 132, and a third passageway 186 1n
fluid communication with third outlet 134. Each passageway
182,184, and 186 includes aninlet 192, 194, and 196, respec-

tively, and an outlet 202, 204, and 206 respectively.

Each passageway 182, 184, and 186 also includes a valve
212,214, and 216, respectively, that 1s positioned within each
passageway 182, 184, 186 to control water tflow between

inlets 192, 194, 196 and outlets 202, 204, 206 of passageways
182, 184, 186. Valves 212, 214, and 216 are movable along a
length of each respective passageway to allow water to flow
from a respective inlet to a respective outlet as will be

described.

FIG. 6 shows a perspective view of filter assembly 100 with
base 104 removed. A cam 220 and a detent member 222 are
rotatably mounted at a lower end of body 102. An actuating
stem 224 extends through a center channel of filter cartridge
120 (FIG. 1) within body 102 and 1s coupled to an underside
of cover 106 (shown 1n phantom outline) so that cam 220 and
detent member 222 are rotated by rotation of cover 106.

Valves 212, 214, and 216 (FIG. 5) are moved or operated by
rotation of cam 220 and detent member 222.

A biasing member 226 1s provided 1n filter assembly 100 to
bias cover 106, cam 220, and detent member 222 toward a
neutral position. Biasing member 226 1s coupled between
cover 106 and body 102. In one embodiment, biasing member
226 1s a flat spring having a first end 228 coupled to cover 106
and a second end 230 that 1s received and slidably retained by
a retention element 232 formed on an 1nner wall of body 102.
Biasing member 226 1s operable to bias cover 106, cam 220,
and detent member 222 toward the neutral position 1n
response to either clockwise or counterclockwise rotation of
cover 106.

FIG. 7 shows a sectional view through cam 220 with cam
220 and detent member 222 1n a neutral or default position.
First valve 212 and second valve 214 engage cam 220 and are
operated by rotation of cam 220. Valve 216 engages detent
member 222 and 1s operated by rotation of detent member
222. In the neutral or default position shown, first valve 212
and second valve 214 are 1n a closed position such that flow of
water through passageways 182 and 184 is disabled. Third
valve 216 engages detent member 222 at a center section 240.
When valve 216 engages center section 240, valve 216 1s
moved to an open position to allow water to flow through
passageway 186.

In the exemplary embodiment, each passageway 182, 184,
and 186 has a first diameter D, proximate passageway 1nlets

192, 194, and 196 (FIG. 5) and a second diameter D, proxi-
mate passageway outlets 202, 204, and 206 (FIG. 35). In the
exemplary embodiment, first diameter D, 1s greater than sec-

ond D, and further passageways 182, 184, and 186 are sub-
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stantially uniform 1n size. In alternative embodiments, pas-
sageways 182, 184, and 186 may be of different diameters.

FIG. 8 1s a sectional view through cam 220 with cam 220
and detent member 222 rotated away from the neutral or
default position. As shown, cam 220 moves valve 214 to an
open position to allow water to tlow through passageway 184.
Valve 212 1s 1n a closed position. Also, valve 216 1s moved
away from center section 240 on detent member 222 and 1s 1n
a closed position. Cam 220 and detent member 222 are
tormed such that only one of valves 212, 214, and 216 1s 1n an
open position at one time. Further, biasing member 226
returns cover 106 as well as cam 220 and detent member 222
to the neutral or default position when the user turns oif the
water at the faucet. However, when the water 1s turned on,
water pressure on valves 212, 214, and 216 1s suificient to
overcome biasing member 226 and hold cover 106, cam 220
and detent member 222 1n the position selected by the user.

Cam 220 and cover 106 are rotatable through an angle [
from a {first position to a second position. First position 1s
depicted in FIG. 8 and represents clockwise rotation of cover
106 and cam 220 from a neutral position to a position wherein
valve 212 1s 1n an open positioning an exemplary embodi-
ment, when valve 212 1s 1n an open position, filtered water 1s
provided. In the second position (not shown), cover 106 and
cam 220 are rotated 1n a counterclockwise direction to a
position wherein valve 214 1s 1n an open position. In one
embodiment, when valve 214 1s 1n an open position, uniil-
tered water 1s provided. In an exemplary embodiment, second
position 1s an unfiltered water spray. The neutral or default
position 1s between the first and second positions.

Valves 212,214, and 216 are of a construction known in the
art. Generally, each valve 212, 214, and 216 1s formed with a
substantially cylindrical body including a contact tip that
engages cam 220 and detent member 222. The body 1ncludes
a first section and a second section having raised diameters
that are slightly less than passageway diameters D1 and D2.
Each of the first section and the second section 1s configured
to receive a seal for sealing against the interior of passage-
ways 182, 184, and 186.

FIG. 9 shows an alternative exemplary water filter assem-
bly 300 that 1s mountable to a water faucet (not shown). Water
filter assembly 300 includes a body 302 rotatably coupled to
a base 304. A cover 306 1s removably coupled to body 302 to
facilitate replacement of a filter cartridge enclosed by cover
306. Cover 306 includes a soft touch ring 308 to aid a user 1n
manipulation of body 302 and/or cover 306. Base 304
includes a tightening nut 312 positioned about an nlet 314
and configured to couple water {iltration assembly 300 to a
water supply, such as a water faucet (not shown). In one
embodiment, tightening nut 312 also includes a soit touch
ring (not shown) to facilitate manipulating tightening nut 312.
Water filter assembly 300 includes a filter compartment con-
figured to house a filter cartridge 320. The filter cartridge may
be integrated with body 302 and/or base 304 or may be an
independently fabricated component that 1s coupled to body
302 and/or base 304. Filter cartridge 320 1s configured to filter
water flowing through the filter compartment defined by
water filter assembly 300, as described 1n greater detail below.
Base 304 defines one or more outlets defined through a bot-
tom surface 324 that delivers filtered and/or unfiltered water
as selected by a user based on a position of body 302 with
respect to base 304.

In the exemplary embodiment, cover 306 includes a plu-
rality of light emitting diodes (LEDs), such as LEDs 316, 317,
and/or 318, for visually indicating to a user a position and/or
configuration of water filter assembly 300. In one embodi-
ment, LED 317 lights or tlashes one or more times, such as
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three times, to prompt the user to replace filter cartridge 320.
LED light 317 may also light or flash one or more times, such
as nine times, 1 amber color to prompt the user to replace
filter cartridge 320 and a battery (not shown), which provides
power to water filter assembly 300. Further, LED 316 and
LED 318 light 1n green to indicate a filtered water spray
configuration or position and a filtered water stream configu-
ration or position of water filter assembly 300, respectively. It
should be apparent to those skilled in the art and gmided by the
teachings herein provided that any suitable visual signal and/
or any suitable audio signal may indicate to a user the selected
water filter assembly position and/or configuration.

As shown in FIG. 9, base 304 includes icons 321, 322, and
323 to indicate to the user a filtered water spray position, an
unfiltered water stream position and a filtered water stream
position, respectively. In one embodiment, body 302 1s rotat-
able with respect to base 304 to align a marker 325 with icon
321, 322 or 323 to indicate a corresponding position for water
filter assembly 300.

FIG. 10 1s a bottom view of water filter assembly 300
showing bottom surface 324. Water filter assembly 300
includes one or more {irst outlets 326 and one or more second
outlets 327 defined through bottom surface 324. In the exem-
plary embodiment, one first outlet 326 1s defined within base
304, such as through bottom surface 324, and configured to
supply a filtered water stream with water filter assembly 300
in the filtered water stream position. A plurality of second
outlets 327 are defined within base 304, such as through
bottom surface 324, and configured to supply a filtered water
spray with water filter assembly 300 1n the filtered water spray
position. A third outlet 328 1s defined within base 304, such as
through bottom surface 324, and configured to supply an
unfiltered water stream with water filter assembly 300 1n the
unfiltered water stream position. Alternatively or 1n addition,
third outlet 328 1s configured to supply an unfiltered water
spray with water filter assembly 300 in an unfiltered water
spray position.

FIG. 11 shows a bottom view of cover 306 of water filter
assembly 300. In the exemplary embodiment, cover 306
includes a platform 330 that extends at least partially along an
iner surface of cover 306. Platform 330 extends inwardly
from the cover mnner surface at a lower end thereot. Platform
330 1s configured to operatively couple with body 302 with
cover 306 coupled to body 302. Three reed switches 331 are
coupled to platform 330, for example, at a first or left portion,
a second or middle portion, and a third or right portion of
platform 330. Reed switches 331 are electrically coupled to a
battery (not shown) positioned within cover 306 or other
suitable power source and configured to detect a working
condition of filter cartridge 320 according to a rotational
position of body 302 with respect to base 304.

FIG. 12 1s a top view of water filter assembly 300 with
cover 306 removed to show water filter assembly 300. In one
embodiment, body 302 1s rotatably mounted on base 304, and
filter cartridge 320 1s positioned within a filter housing or
compartment 332 at least partially defined within base 304. In
the exemplary embodiment, filter compartment 332 extends
through body 302 and into base 304. FI1G. 13 1s a top view of
water filter assembly 300 with cover 306 and filter cartridge
320 removed. Filter compartment 332 defines at least one
filter 1nlet 334 providing fluid communication between inlet
314 and filter compartment 332. A {irst housing outlet 335,
such as a filtered spray outlet, and a second housing outlet
336, such as a filter stream outlet, are defined through filter
compartment 332, such as through a bottom wall of filter
compartment 332, to selectively provide a filtered water spray
through second outlets 327 defined through bottom surface
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324 or a filtered water stream through first outlet 326 defined
through bottom surface 324, respectively.

FIG. 14 1s a schematic view of a water flow path through
filter cartridge 320. In the exemplary embodiment, filter car-
tridge 320 includes a housing 337 and a carbon block 338
positioned within housing 337. Carbon block 338 1s config-
ured to remove particles from water flowing through carbon
block 338. Carbon block 338 defines a central passage 339 in
communication with a filter outlet 340 defined through hous-
ing 337. Water flows from filter inlet 334 1nto filter compart-
ment 332 and through a plurality of openings 341 defined
through a bottom portion of housing 337. The water 1s
directed to flow upward along a space defined between an
inner surface of housing 337 and an outer circumierential
surface of carbon block 338. As water moves along the outer
surface of carbon block 338, water permeates through carbon
block 338, and carbon block 338 removes undesired particles
from the water. The filtered water then flows downward
through central passage 339 and exits filter cartridge 320
through filter outlet 340. Water exiting filter cartridge 320
selectively flows through first housing outlet 335 or second
housing outlet 336, as described 1n greater detail below.

FIG. 15 1s an exploded perspective view of a portion of
water filter assembly 300 including filter compartment 332
positioned within body 302 and a valve assembly 342 that 1s
positionable within base 304. F1G. 16 1s an exploded top view
of filter compartment 332 positioned within body 302 and
valve assembly 342. Valve assembly 342 1s configured to
facilitate controlling or directing water flow through water
filter assembly 300. Valve assembly 342 includes a valve
body 344 and a valve stem 346 movably positioned within a
first passage 348, shown 1n FIG. 17, defined by valve body
344. F1G. 17 1s an exploded sectional view of valve assembly
342. Referring turther to FI1G. 17, valve body 344 defines first
passage 348 and a second passage 350. First passage 348
forms a passage inlet 352, a first passage outlet 354 and a
second passage outlet 356. Second passage 350 extends into

body 302 to provide fluid communication between inlet 314
and filter compartment 332 through filter inlet 334 shown 1n
FIG. 16.

In the exemplary embodiment, inlet 352 1s in fluid commu-
nication with inlet 314 for receiving water from the coupled
water faucet. First passage outlet 354 1s coupled 1n fluid
communication with third output 328, shown 1 FIG. 9, for
supplying an unfiltered water stream. Second passage outlet
356 1s coupled 1n fluid communication with second passage
350 for supplying water into filter compartment 332.

In the exemplary embodiment, valve stem 346 1s movable
within first passage 348 between a first position and a second
position for controlling or directing water output selectively
through first outlet 326, second outlet 327 or third outlet 328.
Valve stem 346 further includes a valve arm 360 extending
upwardly from an end of valve stem 346 and a magnet 362

positioned at or at least partially within an upper end of valve
arm 360.

Valve stem 346 further includes a first O-ring seal 364
sealing contacting an interior surface of first passage 348 to
facilitate preventing water flow into base 304. Valve stem 346
also includes a second O-ring seal 366 to facilitate selectively
supplying water to or bypassing filter cartridge 320. A spring
member 368 surrounds valve stem 346 and biases valve stem
346 toward a default valve position such that first passage 348
provides fluid communication between inlet 314 and third
outlet 328 for supplying unfiltered water. It should be appar-
ent to those skilled 1n the art and guided by the teachings
herein provided that any suitable biasing member may be
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utilized 1n alternative embodiments for biasing valve stem
346 toward the default valve position.

In one embodiment, the upper end of valve arm 360 1s
configured to engage with body 302 such that valve stem 346
1s slidably movable within first passage 348 when body 302
rotates with respect to base 304, as described 1n greater detail
below with respect to FIG. 19.

FIG. 18 1s a bottom view of body 302. In the exemplary
embodiment, body 302 includes a cam 370 formed on or
defined by body 302. In one embodiment, cam 370 includes a
first cam surface 372 and a second cam surface 374, as shown
in FIG. 18. FIG. 19 shows valve arm 360 cooperating with
cam 370 of body 302. As described above, valve arm 360 1s
positioned within body 302 such that valve arm 360 contacts
first cam surface 372 or second cam surface 374 when body
302 rotates 1n a first rotational direction or an opposing sec-
ond rotational direction, respectively, with respect to base
304. First cam surface 372 or second cam surface 374 pulls or
urges valve arm 360 to move to a second valve position from
the default or first valve position when body 302 rotates with
respect to base 304. With valve arm 360 in the second valve
position, tluid communication between second passage 350
and filter compartment 332 1s provided. Referring further to
FIG. 18, 1n the exemplary embodiment, first housing outlet
335 1s coupled 1n fluid communication with first outlet 326
and second housing outlet 336 1s coupled 1n fluid communi-
cation with second outlet 327

An output valve 380 1s positioned within base 304 for
controlling or directing a filtered water output through first
outlet 326 and second outlet 327. In one embodiment, output
valve 380 1s positioned within a passage 381 defined within
filter compartment 332, as shown 1n FIG. 18. Passage 381
provides fluid communication between filter compartment
332 and first outlet 326 and second outlet 327. In the exem-
plary embodiment, a first end portion 382 of output valve 380
and an opposing second end portion 383 of output valve 380
cach extends radially outwardly from passage 381 and filter
compartment 332. As body 302 1s rotated 1n a first rotational
direction with respect to base 304, a respective cam 384
formed on or coupled to body 302 urges first end portion 382
radially inwardly with respect to filter compartment 332 to
provide tluid communication between first housing outlet 335
and second outlets 327 while preventing water flow through
second housing outlet 336. Further, as body 302 1s rotated 1n
the first rotational direction with respect to base 304, valve
arm 360 follows cam surface 374 and urges valve stem 346 to
move within first passage 348 from the first valve stem posi-
tion to the second valve stem position to provide fluid com-
munication between inlet 314 and filter compartment 332
through second passage 350.

Alternatively, as body 302 is rotated 1n a second rotational
direction opposite the first rotational direction with respect to
base 304, a respective cam 385 formed on or coupled to body
302 urges second end portion 383 radially inwardly with
respect to filter compartment 332 to provide tluid communi-
cation between second housing outlet 336 and first outlet 326
while preventing water flow through first housing outlet 335.
Further, as body 302 1s rotated 1n the second rotational direc-
tion with respect to base 304, valve arm 360 follows cam
surface 372 and urges valve stem 346 to move within first
passage 348 from the first valve stem position to the second
valve stem position to provide fluid communication between
inlet 314 and filter compartment 332 through second passage
350. Thus, output valve 380 moves correspondingly with
valve stem 346 and valve arm 360. With valve stem 346 1n the
second position and output valve 380 1n the first position,
third passage 381 provides fluild communication between
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filter compartment 332 and second outlets 327 configured to
supply a filtered water spray. With valve stem 346 1n the
second position and output valve 380 1n the second position,
third passage 381 provides fluild communication between
filter compartment 332 and first outlet 326 configured to 5
supply a filtered water stream.

In one embodiment, one or more biasing members (not
shown), such as one or more spring members, couple body
302 to base 304 and biases body 302 toward the default or
initial position. In an alternative embodiment, any suitable 10
biasing component, such as biasing member 226 shown in
FIG. 6, 1s employed.

In the exemplary embodiment, one reed switch 331, shown

in FIG. 11, 1s aligned with valve arm 360 when body 302 i1s
positioned at a corresponding first position, second position 15
or default position. Magnet 362, as shown 1n FIG. 14, posi-
tioned within valve arm 360 then activates the corresponding,
reed switch 331 to detect a corresponding position of valve
stem 346 to facilitate detecting a time period for which the
corresponding reed switch 331 is activated. In one embodi- 20
ment, water filter assembly 300 includes a monitoring system
operatively coupled to a software algorithm 1n a stmilar man-
ner as monitoring system 140, shown 1n FIG. 3, 1s operatively
coupled to software algorithm 150, shown 1n FIG. 4, of filter
assembly 100. The monitoring system and the software algo- 25
rithm then monitor the position and/or the condition of filter
cartridge 320 based at least partially on the detected position
signals.

Faucet mounted water filter assembly 300 provides a cost-
elfective and reliable system for filtering water at a faucet. 30
The assembly allows the user to select filtered or unfiltered
water, and further allows the user to select filtered water 1n
different configuration including a filtered water stream and a
filtered water spray. The assembly provides an unfiltered
default position that extends the life of the filter cartridge. The 35
system automatically returns to the default position when the
water 1s turned off. In addition, a monitoring system may
monitor the time the filter cartridge has been 1n service and
also the volume of water passing through the filter cartridge.

A display gives a visual indication that the filter cartridge 40
should be replaced and/or that the monitoring system battery
should be replaced.

Exemplary embodiments of a faucet mounted water filter
assembly are described above in detail. The components of
the faucet mounted {filter assembly are not limited to the 45
specific embodiments described herein, but rather may be
utilized independently and separately from other components
described herein. Each component can also be used 1n com-
bination with other water filter assemblies.

While the invention has been described in terms of various >
specific embodiments, those skilled 1n the art will recognize
that the invention can be practiced with modification within
the spirit and scope of the claims.

What 1s claimed 1s: 55

1. A faucet mounted water filtration system comprising:

a base defining an inlet and a plurality of outlets, said base
at least partially defining a filter compartment config-
ured to house a filter cartridge;

a first valve assembly positioned within said base, said first 60
valve assembly defining a first passage and a second
passage;

a second valve assembly positioned within said base, said
second valve assembly comprising a valve movably
positioned within a third passage defined within said 65
base, said third passage 1n fluid communication with
said filter compartment;
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a valve stem movably positioned within said first passage,
with said valve stem 1n a first position said {irst passage
providing fluid communication between said inlet and a
first outlet of said plurality of outlets and with said valve
stem 1n a second position said second passage providing,
fluid communication between said inlet and said filter
compartment; and

a body rotatably coupled to said base, said body compris-
ing a first cam configured to urge said valve stem from
the first position to the second position as said body
rotates with respect to said base.

2. A faucet mounted water filtration system 1n accordance
with claim 1 wherein, with said valve stem 1n the first posi-
tion, said {first passage providing fluild communication
between said inlet and said first outlet configured to bypass
said filter compartment to supply unfiltered water.

3. A faucet mounted water filtration system 1n accordance
with claim 1 wherein, with said valve stem 1n the second
position, said second passage providing fluid communication
between said inlet and said filter compartment, said filter
cartridge configured to filter water tlowing through said filter
compartment.

4. A faucet mounted water filtration system 1n accordance
with claim 1 further comprising a cover removably coupled to
said body, said cover configured to enclose said filter car-
tridge.

5. A Taucet mounted water filtration system in accordance
with claim 1,

wherein said valve of said second valve assembly 1s mov-
able between a first position providing fluid communi-
cation between said filter compartment and a second
outlet of said plurality of outlets and a second position
providing fluid communication between said filter com-
partment and a third outlet of said plurality of outlets;

said faucet mounted water filtration system further com-
prising a second cam formed on said body, said second
cam configured to urge said valve towards one of the first
position and the second position as said body rotates
with respect to said base.

6. A faucet mounted water filtration system 1n accordance
with claim 5 wherein said second cam 1s configured to urge
said valve towards the first position as said body rotates 1n a
first rotational direction with respect to said base and said
second cam 1s configured to urge said valve towards the
second position as said body rotates 1n a second rotational
direction opposite the first rotational direction with respect to
said base.

7. A Taucet mounted water filtration system 1n accordance
with claim 5 wherein, with said valve stem 1n the second
position and said valve in the first position, said third passage
providing fluid commumnication with said second outlet con-
figured to supply a filtered water stream.

8. A faucet mounted water filtration system 1n accordance
with claim 7 wherein, with said valve stem 1n the second
position and said valve in the second position, said third
passage providing fluid communication with said third outlet
configured to supply a filtered water spray.

9. A faucet mounted water filtration system comprising:

a base defining an mlet and a plurality of outlets, said base
at least partially defining a filter compartment config-
ured to house a filter cartridge;

a first valve assembly positioned within said base, said first
valve assembly defiming a first passage and a second
passage;

a valve stem movably positioned within said {irst passage,
with said valve stem 1n a first position said first passage
providing fluid communication between said inlet and a
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first outlet of said plurality of outlets and with said valve
stem 1n a second position said second passage providing,
fluid communication between said inlet and said filter
compartment;

a second valve assembly positioned within said base, said
second valve assembly comprising a valve movably
positioned within a third passage defined within said
base, said third passage 1n fluid communication with
said filter compartment, said valve movable between a
third position providing fluid communication between
said filter compartment and a second outlet of said plu-
rality of outlets and a fourth position providing fluid
communication between said filter compartment and a
third outlet of said plurality of outlets; and

a body rotatably coupled to said base, said body compris-
ing a first cam configured to urge said valve stem from
the first position to the second position as said body
rotates with respect to said base, and a second cam
configured to urge said valve towards one of the third
position and the fourth position as said body rotates with
respect to said base.

10. A faucet mounted water filtration system 1n accordance
with claim 9 wherein, with said valve stem 1n the first posi-
tion, said first passage providing fluid communication
between said inlet and said first outlet configured to supply
unfiltered water.

11. A Taucet mounted water filtration system 1n accordance
with claim 9 wherein, with said valve stem 1n the second
position, said second passage providing tluid communication
between said inlet and said filter compartment, said filter
cartridge configured to filter water tlowing through said filter
compartment.

12. A faucet mounted water filtration system 1n accordance
with claim 9 wherein said second cam 1s configured to urge
said valve towards the third position as said body rotates in a
first rotational direction with respect to said base and said
second cam 1s configured to urge said valve towards the fourth
position as said body rotates in a second rotational direction
opposite the first rotational direction with respect to said base.

13. A faucet mounted water filtration system 1n accordance
with claim 9 wherein, with said valve stem 1n the second
position and said valve in the third position, said third passage
providing fluid communication with said second outlet con-
figured to supply a filtered water stream.

14. A faucet mounted water filtration system 1n accordance
with claim 9 wherein, with said valve stem 1n the second
position and said valve 1n the fourth position, said third pas-
sage providing fluid communication with said third outlet
configured to supply a filtered water spray.

15. A method for making a faucet mounted water filtration
system, said method comprising:

providing a base defining an 1nlet and a plurality of outlets,
the base at least partially defining a filter compartment
configured to house a filter cartridge;
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positioning a first valve assembly within the base, the first
valve assembly defining a first passage and a second
passage;

positioning a second valve assembly within the base, the
second valve assembly comprising a valve movably
positioned within a third passage defined within the
base, the third passage 1n fluid communication with the
filter compartment;

movably positioming a valve stem within the first passage,
with the valve stem 1n a first position the first passage
providing fluid communication between the mnlet and a
first outlet of the plurality of outlets and with the valve
stem 1n a second position the second passage providing,
fluid communication between the inlet and the filter
compartment; and

rotatably coupling a body to the base, the body comprising
a first cam configured to urge the valve stem from the
first position to the second position as the body rotates
with respect to the base.

16. A method 1n accordance with claim 15 further compris-
ing removably coupling a cover to the body, the cover con-
figured to enclose the filter cartridge.

17. A method 1n accordance with claim 15,

wherein the valve of the second valve assembly 1s movable
between a first position providing fluid commumnication
between the filter compartment and a second outlet of
the plurality of outlets and a second position providing
fluid communication between the filter compartment
and a third outlet of the plurality of outlets;

said method further comprising forming a second cam on
the body, the second cam configured to urge the valve
towards one of the first position and the second position
as the body rotates with respect to the base.

18. Amethod 1in accordance with claim 17 wherein forming
a second cam on the body comprises configuring the second
cam to urge the valve towards the first position as the body
rotates 1n a first rotational direction with respect to the base
and configuring the second cam to urge the valve towards the
second position as the body rotates 1n a second rotational
direction opposite the first rotational direction with respect to
the base.

19. A method 1n accordance with claim 17 further compris-
ing providing fluid communication between the third passage
and the second outlet configured to provide a filtered water
stream with the valve stem 1n the second position and the
valve 1n the first position.

20. A method 1n accordance with claim 17 further compris-
ing providing fluid communication between the third passage
and the third outlet configured to provide a filtered water
spray with the valve stem 1n the second position and the valve
in the second position.
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